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Abstract 
Background: To evaluate the role of fine needle 
aspiration cytology (FNAc) as a diagnostic tool in 
investigation of thyroid swelling and to correlate 
cytological findings with histopathology.  
Methods: In this descriptive study, ninety patients 
 of all age groups and both sexes who underwent 
FNAc, for thyroid nodules,  were included. Out of 90 
patients, histopathological diagnosis was available 
for 60 patients. FNAC slides were stained with 
Wright and Papanicolaou (PAP) stains and 
histopathology slides were stained with 
Hematoxylin and Eosin . Pre-operative FNAc results 
were compared with final histological diagnosis in 
60 patients. The sensitivity, specificity, accuracy, 
false positive rate (FPR) and false negative rate 
(FNR) of FNAC for detection of malignant lesions 
was calculated.  
Results: Majority (80%) were  females. FNAc 
results revealed 85.55% as non neoplastic.The 
commonest lesions in thyroid gland was goiter. 
Among the malignant neoplasms, the commonest 
lesion was papillary carcinoma. Anaplastic 
carcinoma was detected in one case.Out of 60 
patients,with available histopathological diagnosis, 
21 were labelled as neoplastic on FNAC. On 
histopathological examination, 3 out of 21 were 
labelled as non-neoplastic and the remaining 18 
were diagnosed to be neoplastic. On FNAc 39 out of 
60 patients were labelled as non-neoplastic.On 
histopathological examination, 3 out of 39 were 
labeled as neoplastic  and the remaining 36 were 
diagnosed to be non neoplastic.The accuracy of 
histodiagnosis was 90% with a sensitivity of 85.7%, 
specificity of 92.3%, false negative rate of 14.28% and 
false positive rate of 7.69% .Significant agreement 
was observed between FNAC and histopathology 
results as indicated by kappa (0.69) and p value 
(0.001). 
Conclusion: FNAc of thyroid lesions is simple, 
easy to perform, cost effective and easily repeated 
procedure. It is recommended as first line method 
for investigating the nature of lesion. 
Key Words: Fine needle aspiration, Thyroid 
neoplasm.  
 
Introduction 
      FNAc, being reliable, minimally invasive, cost 
effective, and having high sensitivity and specificity, 
has been applied routinely as a useful and 
indispensable method to diagnose thyroid lesions. 
FNAC has allowed a decrease in unnecessary 
surgeries with thyroid nodular disease, enhancing the 
percentage of malignant operated nodules over 50%. 
1,2 Practice guidelines set forth by the American 
Thyroid Association and National Comprehensive 
Cancer Network state that FNAc should be used as an 
initial diagnostic test because of its superior diagnostic 
reliability and cost-effectiveness, before both thyroid 
scintigraphy and ultrasonography. As FNAC 
distinguishes between benign and malignant lesions 
quite effectively, it is the preoperative screening 
method of choice . FNAc of thyroid nodules also  has 
its limitations 3,4 . 
    FNAC of thyroid is firmly established as a first line 
diagnostic test for evaluation of goiter and the single 
most effective test for pre-operative diagnosis of a 
solitary thyroid nodule. It is used as a routine first-line 
diagnostic method to assess thyroid diseases. It is a 
simple technique which can be carried out in the out-
patient department, it can be readily repeated if 
necessary and has good patient compliance. 5 It has 
reduced the need of isotope scans and the necessity for 
surgery. Thyroid nodules that are considered for 
FNAc include firm, palpable, solitary nodules, nodules 
associated with suspicious clinical or ultrasonographic 
features, dominant nodules in a multinodular goiter, 
recurrent cystic nodules and nodules associated with  
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palpable lymph nodes. 6,7 It has a diagnostic accuracy 
of over 90% in terms of predictive value, sensitivity, 
and specificity in the diagnosis of malignancy.8  
 
Patients and Methods 
     In this descriptive study, conducted at Department 
of Pathology, Jinnah Postgraduate and Medical Centre, 
Karachi, ninety patients  of all age groups and both 
sexes who underwent fine needle aspiration cytology, 
from January 2009 to January 2012, were included. Out 
of 90 patients, histopathological diagnosis was 
available for 60 patients. FNAc slides were stained 
with Wright and Papanicolaou (PAP) stains and 
histopathology slides were stained with Hematoxylin 
and Eosin (H & E).FNAC and histology were classified 
as non-neoplastic and neoplastic. Pre-operative FNAC 
results were compared with final histological 
diagnosis in 60 patients. The sensitivity, specificity, 
accuracy, false positive rate (FPR) and false negative 
rate (FNR) of FNAC for detection of malignant lesions 
was calculated. Data analysis was carried out using 
Statistical Package for Social Science (SPSS, version 
17). 
 
Results 
   Majority (80%) were  females,with male to female 
ratio of 1:4.The FNAC results revealed 85.55% as non 
neoplastic (Table 1; Figure 1 to 4).The commonest 
lesions in thyroid gland was goiter. Among the 
malignant neoplasms, the commonest lesion was 
papillary carcinoma. Anaplastic carcinoma was 
detected in one case. Out of 90 patients, 
histopathological diagnosis was available in 60 
patients.  
 
Table 1:FNAc Thyroid- diagnoses (n=90) 
FNAc diagnosis No(%) 
Non neoplastic 
Goiter  58 (64.45%) 
Benign cyst  13 (14.45%) 
DeQuervains (Subacute) thyroiditis 3 (3.33%) 
Lymphocytic thyroiditis  2 (2.22%) 
Hashimoto thyroiditis 1 (1.11%) 
Neoplastic 
Papillary carcinoma  9 (10%) 
Follicular neoplasm  3 (3.33%) 
Anaplastic carcinoma  1 (1.11%) 
Out of 60 patients, 21 were labeled as neoplastic on 
FNAC. On histopathological examination, 3 out of 21 
were labeled as non-neoplastic and the remaining 18 
were diagnosed to be neoplastic. On FNAC 39 out of 
60 patients were labeled as non-neoplastic.On 
histopathological examination, 3 out of 39 were 
labeled as neoplastic  and the remaining 36 were 
diagnosed to be non neoplastic.( Table 2). The 
accuracy of histodiagnosis was 90% with a sensitivity 
of 85.7%, specificity of 92.3%, false negative rate of 
14.28% and false positive rate of 7.69% (Table 
3).Significant agreement was observed between FNAC 
and histopathology results as indicated by kappa 
(0.69) and p value (0.001). 
Table 2:FNAc correlation with histopathlogical 
correlation 
FNAc  results Histopathological 
findings 
Total 
Neoplastic Non 
neoplastic 
Neoplastic 18 3 21 
Non neoplastic 3 36 39 
Total 21 39 60 
Table 3: Statistical analysis for detection of 
malignant lesions 
Sensitivity 85.7% 
Specificity 92.3% 
False Positive Rate 7.69% 
False Negative Rate  14.28% 
Accuracy 90% 
 
Fig 1: Papillary carcinoma showing tumor cells 
arranged in papilla (H & E Stain X 40) 
 
Fig 2: FNAc smear from a case of papillary carcinoma 
showing papilla and intranuclear inclusion (Wright 
stain X 40) 
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Fig 3: Anaplastic carcinoma showing hyperchromatic 
and pleomorphic nuclei (H & E stain X 40) 
 
 
Fig 4: Anaplastic carcinoma showing hyperchromatic 
& pleomorphic cells (Wright stain X 40) 
 
Discussion 
    In the present study, the age of patients ranged from 
22 to 58 years with mean of 38.72 years. This age range 
and mean incidence is slightly lower as compared with 
previous studies.9,10,11Majority of patients (44%) were 
in the third decade of life. This is in concordance with 
the study conducted by Dorairajan and Jayashree 12. In 
a study from Saudi Arabia, the mean age was 36.17 ± 
12.3 years which is very close to our study 13 .In our 
study, male to female ratio was 1:4. These results are 
close to Hussain and Anwar, who found male to 
female ratio as 1:6.9. 14 
  When FNAc results were compared with 
histopathological studies 21 cases (out of 60) were 
reported to be malignant. Majority of the cases were of 
papillary carcinoma. This is in concordance with a 
study conducted by Cappel et al 15. Brooks et al found 
that preoperative FNAC had no direct impact on the 
selection of surgical procedure and intraoperative 
frozen section added very little to surgical 
management.16 FNAC is a sensitive and highly specific 
method of evaluating thyroid lesions.17 After 
comparison of our results of FNAC with 
histopathology, overall sensitivity, specificity and 
accuracy of thyroid nodule were 85.7%, 92.3% and 
90% respectively of FNAC. Kesser et al reported 
sensitivity, specificity and accuracy to be 79%, 98.5% 
and 87% respectively.18  In a review on FNAC of the 
thyroid nodule, it was reported to have sensitivity of 
65-98% and a specificity of 72-100%. 19, 20 This shows 
that FNAC is more specific than sensitive in detecting 
thyroid malignancy and , therefore, it is used as a 
reliable diagnostic marker . 
    The false negative rate (FNR) is defined as the 
percentage of patients with benign cytology in whom 
malignant lesions are later confirmed on 
histopathology. The false negative rate was 14.38% in 3 
cases of neoplastic lesions. It constitutes a serious 
limitation of this technique since such malignant 
lesions would go untreated. The incidence of false 
negative results is as low as 1% to as high as 30%. 21, 22 
The false positive rate (FPR) indicates that a patient 
with malignant FNAC result was found on histological 
examination to have benign lesion. The FPR in our 
study was 7.69%. Caruso and Mezzaferri  reported less 
than 6% FPR, while Campbell and Pillsbury  reported 
1.2% . 23,24In Pakistan as a routine matter, the 
evaluation of thyroid lesion is carried out with FNA, 
the ultrasonography and scanning with 1311 and 99Tc. 
Before this procedure thyroid scan was the most 
common step in our set up, used to identify hot and 
cold lesions. With the introduction of FNA, more rely 
on this procedure as an elected laboratory test, because 
it is easy, simple, non traumatic and very acceptable to 
the patients. 
 
Conclusion 
1.FNAc is rapid, simple and cost effective diagnostic 
modality in the investigation of thyroid disease.  
2.FNAc diagnosis of malignancy is highly significant 
and such patients should be subjected to surgery.  
3.A benign FNAc diagnosis should be viewed with 
caution as false negative results do occur and these 
patients should be followed up and any clinical 
suspicion of malignancy even in the presence of 
benign FNAC requires surgery. 
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